8 In recent decades, the Greenland Ice Sheet is been losing mass and thereby contributed to global 9 sea-level rise. The ice loss is likely to increase under future warming. Beyond a critical 10 temperature threshold, a meltdown of the Greenland Ice Sheet is induced by the self-enforcing 11 feedback between its lowering surface elevation and its increasing surface mass loss: The more 12 ice is lost, the lower the ice surface reaches into the atmosphere and the warmer the surrounding 13 air becomes which fosters melting and further ice loss. The rate of ice loss is highly relevant for 14 coastal protection worldwide. The computation of this rate so far relies on complex numerical 15 models as it should be. In order to contribute a little to the conceptual understanding, we derive The Cryosphere Discuss.,
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Anthropogenic climate warming by expanding ocean waters and melting ice is raising global sea 27 level (IPCC, 2013) . Over the two past decades, the Greenland Ice Sheet has lost mass at an 28 accelerating pace (Bamber et al., 2000; Box et al., 2012; van den Broeke et al., 2009; Fettweis et 29 al., 2013; Mernild et al., 2011; Nick et al., 2009; Rignot et al., 2008 Rignot et al., , 2011 Shepherd and 30 Wingham, 2007; Thomas et al., 2011) . The ice loss is likely to increase under unabated 31 greenhouse-gas emissions (Clark et al., 2016; Fettweis et al., 2013; Goelzer et al., 2012; 32 (1) 72 where h m is the maximum surface elevation and n is Glen's flow law exponent (Glen, 1955) . 73 The inherent assumption of isothermal ice is a strong simplification, but we do not aim for a 74 realistic representation of the ice flow but will derive a measure for the average height of the ice 75 sheet and its dependence on changes in the surface mass balance. The surface mass balance is 76 considered to be homogeneous at a value, a, which will later be considered dependent on the 77 surface elevation. The overall horizontal extension of the ice sheet is set to L , and it is thereby 78 assumed that any ice flow across this point is calved off into ice bergs. This situation represents a 79 confined ice-bearing bedrock topography as in most of Greenland's interior (Howat et al., 80 2014a). 81 The mean surface elevation can then be computed to be
83
It is proportional to the maximum surface elevation m h with a proportionality factor which only depends on the flow law exponent.
86
The maximum surface elevation is determined by the surface mass balance � and the ice softness The non-dimensional surface elevation, h, of the ice sheet can then be expressed as
97
For the Vialov profile m=2(n+1) where n denotes the Glen flow-law exponent observed to be 98 around n=3 which yields m=8. We introduce the surface elevation feedback in its simplest form 99 through a dependency of the surface melt rate on the surface elevation: has to be a minimum of the function
which we can determine by setting the derivative of F to zero.
127
Consequently,
.
129
Inserting this into the governing equation yields the critical surface mass balance at the ground
131
For illustrative purposes we have assumed a 0 to decline linearly with the surrounding temperature 132 and plotted the solution of equation (7) 
175
The decay time for a relative volume reduction of α is then given by:
where log denotes the natural logarithm. Equation (17) In this simplified approach, the collapse time is thus a function of three observable quantities: the observed uncertainty interval of these quantities. However, the functional form of equation (17) 209 introduces a specific structure into the histogram of the melt time which is highly skewed 210 towards the low end (Tab. 1 and Fig. 4 ).
211
The simple equation provided here is clearly limited in its applicability. Since it does not account 212 for any dynamic discharge or even ice motion the results from equation (17) can be seen for a stronger ice loss of 50% of the initial volume (Fig. 3) . Also the role of the ice 215 material properties is comprised into one parameter, the melting sensitivity of the ice to a 216 temperature increase at the surface. This sensitivity will in general vary not only with time but 217 also spatially and due to the melting itself. Similarly the feedback role of the surrounding climate 218 is represented by only one parameter, the atmospheric lapse rate which will again vary spatially 219 but also with time as the ice surface declines.
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